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I. Basis of the report 

1 


With regard to the elements of the international application (Replacement sheets which have been furnished to 
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□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 
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□ the language of a translation furnished for the purposes of international preliminary examination (under 
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□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 
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International application No. PCT/EP 03/071 1 6 


5. □ This report has been established as if (some of) the amendments had not been made since they have 

been considered to go beyond the disclosure as filed (Rule 70.2(c)). 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 


V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
citations and explanations supporting such statement 

1. Statement 


Novelty (N) 

Yes: 

Claims 

1-52 


No: 

Claims 


Inventive step (IS) 

Yes: 

Claims 



No: 

Claims 

1-52 

Industrial applicability (IA) 

Yes: 

Claims 

1-52 


No: 

Claims 



2. Citations and explanations 
see separate sheet 
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Cf V: 

Reference is made to the following documents: 

D1 : GB-A-1 1 90 801 (EASTMAN KODAK CO) 6 May 1 970 (1 970-05-06) 
D2: US-A-5 408 035 (DUH BEN) 1 8 April 1 995 (1 995-04-1 8) 
D3: US-A-3 953 404 (BORMAN WILLEM F H) 27 April 1976 (1976-04-27) 
D4: US-A-4 276 261 (KERSCHER FREDERICK C ET AL) 30 June 1981 (1981- 
06-30) 

D5: US-A-4 370 302 (OKUHIRA TOSHIFUMI ET AL) 25 January 1983 (1983-01- 
25) 

D6: EP-A-0 953 589 (MITSUI CHEMICALS INC) 3 November 1 999 (1 999-1 1 -03) 
D7: US-A-5 71 1 089 (PIKUS ILYA) 27 January 1 998 (1 998-01 -27) 
D8: EP-A-0 419 400 (GOODYEAR TIRE & RUBBER) 27 March 1991 (1991-03- 
27) 

D9: US-A-3 075 952 (COOVER JR HARRY W ET AL) 29 January 1 963 (1 963- 
01-29) 

The document D10 (US-A-3 767 601) was not cited in the international search 
report. A copy of the document is appended hereto. 


Article 33(2) PCT: 

Claim 1 discloses a process for the solid phase continuous polymerisation of 
polyesters. 

None of the documents discloses the same combination of features as disclosed 
in claim 1. 

Thus, the subject matter of claim 1 meets the requirements of Article 33(2) PCT. 

The same considerations apply to the subject matter of dependent claims 2 to 
52 which contain merely conventional embodiments of claim 1. 
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Article 33(3) PCT: 

Document D5 is considered as representing the closest prior art. The difference 
between D5 and claim 1 is that In D5 the reactor is not inclined and furthermore, 
the solid state polymerization (SSP) takes place in vacuum (column 6; line 34). 
Since there are no comparative examples in accordance with D5, the objective 
technical problem is to provide further reactor for making SSP of polyester. 

There is an indication in document D10 to use a slight inclinated rotary reactor for 
increasing the IV of polyester granules with a purging gas (column 1 ; lines 53 to 
68; column 2; lines 43 to 52). 

Thus, no inventive step should be acknowledged for the subject matter of claim 1 . 

Thus, the subject matter of claim 1 does not meet the requirements of Article 
33(3) PCT. 

The same considerations apply to the subject matter of claims 2 to 52 which 
contain merely conventional embodiments of claim 1 . 


Article 33(4) PCT: 

The subject matter of all claims is capable of industrial applicability. 


9497.01 
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AMENDED CLAIMS 

1. A process for the solid phase continuous polymerisation of polyesters, comprising the 
steps of: 

preparing a mass of polyester prepolymer granules, of at least one po lyester; 

feeding said polyester prepolymer granules to a crystalliser (13) where they are heated 
up to a suitable temperature to cause the crystallisation of the granules; 

feeding said crystallised granules at a temperature comprised in the range 170°C 
235°C into at least an horizontal, cylindrical, rotary reactor (15), said reactor being slightly 
inclined; 

producing a purge gas flow inside said reactor (15); 

causing the intrinsic viscosity (IV) increase of said at least one polyester by making 
said granules move forward through said reactor (15) thanks to its rotation and inclination. 


19 


ft 
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steps of: 


- preparing a mass of granules, crystallised and at W^^re, of at least a 
polyester, wherein said high temperature is comprisedjn^an^ 70°C + 235°C; 

feeding said granules into a plant 
reactor (15), said reactor beingsljgiltfy^Iined: 

producing a^ijfgegas flow inside said reactor (15); 

T 5 the intrinsic viscosity (TV) increase 0 f said at least one polyester by makmg 


sing at least an horizontal, cylindrical, rotary 


2. A process according to claim 1, wherein the crystallisation degree X, of said polyester 
granules fed into said reactor is comprised in the range of 0 + 70%, and wherein said reactor 
(15) rotates at a speed comprised between 0,1 and 10 ,p. m ., and wherein ^ ^ Qf 
inclination (a), of said reactor with respect to the horizontal plane is comprised between 0. , 
and 3,5°. 

3- A process according to claim 1 or 2, wherein said polyester granules fed into said 
reactor have a temperature comprised in the range of 1 85 - 225°C. 

4. A process according to claim 1 or 2, wherein said polyester granules fed into said 
reactor have a temperature comprised in the range of 1 80 - 230°C. 

5. A process according to any claim from 1 to 4, wherein said polyester granules fed into 
said reactor have a crystallisation degree X c > ) o%. 

6. A process according to any claim from 1 to 4, wherein said polyester granules fed into 
said reactor have a crystallisation degree Xc > 20%. 

7. A process according to any claim from 1 to 4, wherein said polyester granules fed into 
said reactor have a crystallisation degree X, comprised in the range of 0 4- 50%. 
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8. A process according to any preceding claim, wherein the rotation of said reactor occurs 
around its own central axis (S). 

9. A process according to any claim from 1 to 8, wherein said reactor rotates at a speed 
comprised between 0,1 and 2,0 r.p.m.. 

5 10. A process according to any claim from 1 to 9, wherein the angle of inclination (a) of 
said reactor with respect to the horizontal plane is comprised between 3,0 and 12,0°. 
U. A process according to any preceding claim, wherein downstream said reactor (1 5) at 
least a second horizontal, cylindrical, rotary, slightly inclined reactor is provided. 

12. A process according to claim 1 1, wherein said granules move from one reactor to the 

10 subsequent one by gravity. 

13. A process according to claim 1 1, wherein the temperature of the polyester granules, 
subjected to the polymerisation passing through said reactors, is increased during the 
movement from one reactor to the subsequent of a value comprised between 2 and 20°C. 

14. A process according to claim 1 1, wherein the temperature of the polyester granules 
15 passing through said reactors is decreased from one reactor to the subsequent of a value 

comprised between 2 and lO°C. 

15. A process according to claim 13, wherein the temperature- of the polyester granules 
exiting one reactor is increased by means of an intermediate pre-heater located before the 
entrance into the subsequent reactor. 

20 16. A process according. to claim 11, wherein the polymerisation temperature in a first 
reactor is lower than the polymerisation temperature in a second reactor located downstream 
said first reactor. 

17. A process according to claim 11, wherein the temperature of the polyester granules 
exiting one reactor is decreased by means of an intermediate cooler located before the 
25 entrance into the subsequent reactor. 
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18. A process according to any claim from 1 to 17, wherein the ratio between the length of 
said reactor and its diameter of reactor is > 5. 

19. A process according to any preceding claim, wherein the ratio between the residual 
volume in said reactor inside which said granules have been fed, and its unloaded volume is > 

5 0,1. 

20. A process according to any preceding claim, wherein the flow regime of the polyester 
granules inside the reactor is characterised by a Froude Number Fr = (co 2 • R7g) comprised in 
the range of MO 4 - 0,5, where co is the angular velocity of the reactor; R is the internal 
radius of the reactor and g is the gravity acceleration = 9,806 m/s 2 . 

10 21. A process according to any preceding claim, wherein the temperature inside said at 
least one reactor is maintained at a constant value = 10°C. 

22. A process according to any preceding claim, wherein the internal diameter of said 
reactor is comprised between 0,5 and 10 meters. 

23. A process according to any claim from 1 to 21, wherein the internal diameter of said 
15 reactor is comprised between 0,3 and 6 meters. 

24. A process according to any preceding claim, wherein the flow of said purge gas in said 
reactor is conveyed in an opposite direction with respect to the flow direction of said granules 
that pass through said reactor. 

25. A process according to any claim from 1 to 23, wherein the flow of said purge gas in 
20 said reactor is conveyed in the same direction with respect to the flow direction of said 

granules that pass through said reactor. 

26. A process according to any preceding claim, wherein the ratio between the mass of the 
purge gas flow that passes through said reactor and the mass of the polyester granules in the 
reactor is > 0,62. 

25 27. . A process according to any preceding claim, wherein the ratio between the mass of the 
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. purge gas flow that passes through said reaetor and the mass of the polyester granules in the 
reactor is > 0,9. 

28/ A process according to any preceding claim, wherein said purge gas is an inert gas or 
air. 

5 29. A process according to any claim from 1 to 27, wherein said purge gas is air with a 
dew point < - 30°C. 

30. A process according to any claim from 1 to 27, wherein said purge gas is a mixture of 
gases chosen from the group comprising nitrogen, noble gases, carbon dioxide, carbon 
monoxide and oxygen and wherein the oxygen content is < 10% by weight. 
10 31. A process according to any claim from 1 to 27, wherein said purge gas is a mixture of 
gases chosen from the group comprising nitrogen, noble gases, carbon dioxide, carbon 
monoxide and oxygen and wherein the oxygen content is < 6% by weight. 

32. A process according to any preceding claim, wherein the purge gas is recycled to the 
react6r, after having been purified of the organic impurities, until a level of organic impurities 

15 < 100 p.p.m. by weight (CFL, equivalent) has been reached. 

33. A process according to any preceding claim,, wherein said polyester is polyethylene 
terephtalate or PET. 

34. A process according to claim 33, wherein said polyethylene terephtalate or PET has an 
IP A (Isophtalic Acid) content comprised in the range of 1 * 20%. 

20 35. A process according to. claim 33 or 34, wherein said granules of polyethylene 
terephtalate fed into said reactor have an intrinsic viscosity comprised in the range between 
0.55 and 0.65 dl/g. 

36. A process according to claim 33 or 34, wherein said granules of polyethylene 
terephtalate fed into said reactor have an intrinsic viscosity comprised in the range between 
:5 0.25 and 0.75 dl/g. 
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■ 37. A process according to any claim from , to 32, wherein said polyesler „ p£N 
polyethylene naphthalate. 

33. A process according to any claim from ,' t0 3 2, wherein said po[yester „ pBT 
polybuthylene terephtalate. 

5 39. A process aocordrng ,„ any Cain, fr- om , to 32, wherein said granules fed in , he ^ 
have a carboiyl end groups content in the range ofl 0 * 45%. 

40. A process according „ my precedi „ s ^ ^ ^ ^ ^ ^ ^ 
with dimensions comprised between 1 mm 3 and 1 25 mm 3 . 

41. A process according ,. any data from , to 39, wherein sard granules „ „ 
10 wrth a diameter comprised between 1 mm and 5 nun. 

42. A process according to any Cairn from , to 39, wherern sa,d grano.es ace tended 
cylinders of iength < ,„ mm and crrculer or s,„are oross-seorion having, respective| , 
diameter and side < 5 mm. 

43. A process according to any claun from , ,o 39, wherein said polyester granules are 
5 pancake-like platelets of diameter > 3 mm and thickness < 3 mm. 

44. A process according to any Cairn from 1 to 39, wherein said polyesler ^ have 
an ..regular shape with a volume comprised between 1 and 125 mm=. 

45. A process according to any preceding Cairn, wherein said mass of orystallisod granu.es 
, achieved by s<lbjecting lhe po|yKter ^ ^ , ^ ^ ^ . 

^■alfrser (13), said bed being Ouidised by means of a gas How suffici e„ t t0 generate , he 
flurdrsation of the polyester granules with or without mechanical vibration. 

«. A process according to Cairn 45, wherein said gases emp.oyed for me crystallisation 
are inert gases or air. 

47. A process according to Cairn 45 or 46, wherein said crys taIlisa(io „ step is 

with a residence time compnsed between 2 and 20 minutes and, preferably, from ,„ t0 ,5 
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minutes. 

48. A process according to claim 45, wherein the granules are heated to cause the 
crystallisation up to temperatures comprised between 140°C and 235'C and preferably in the 
range 200 -225°C. 

49. A process according to any preceding claim, wherein inside said reactor the polyester 
granules are subjected to a solid phase polycondensation and/or drying and/or crystallisation 
and/or dealdehydisation. 

50. A process according to any preceding claim, wherein the intrinsic viscosity of the 
polyester is increased of at least 0,35 dl/g during the solid phase polymerisation. 

51- A process according to any preceding claim wherein the intrinsic viscosity of the 
polyethylene terephtalate is increased of at least 0,4 dl/g during the solid phase 
polymerisation. 

52. A process according to any preceding claim, wherein said plant further comprises at 
least one vertical reactor located upstream and/or downstream said horizontal rector (15). 
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